Enhanced expression of the ubiquitin-proteasome system in the myocardium from patients with dilated cardiomyopathy referred for left ventriculoplasty: an immunohistochemical study with special reference to oxidative stress.
The ubiquitin (Ub)-proteasome system (UPS) is an important proteolytic mechanism for selecting and digesting cytotoxic proteins. The aim of this study is to elucidate expression and in situ localization of the UPS in the myocardium from patients with dilated cardiomyopathy (DCM) with refractory heart failure. The expression profile of the oxidative stress-induced cytotoxic proteins was also examined. Myocardium was obtained from 26 patients with DCM at the left ventriculoplasty. Ten normal autopsied hearts served as controls. Myocardial expressions of Ub and proteasomes were studied immunohistochemically. Oxidative stresses were examined in point of localization of the oxidation-induced modifier molecules (OMM). The relationship between immunohistochemical results and clinical parameters was also evaluated. Both Ub and proteasomes were stained positive in granular structures accumulating between the myofibrils and adjacent to nuclei in cardiomyocytes. The OMMs were also positive in the same Ub-positive granular structures. The area fraction of Ub, proteasomes and OMM was significantly higher in DCM hearts than in normal controls. Significant positive correlation was observed between the area fractions of Ub and plasma levels of brain natriuretic peptide (p = 0.046) in DCM hearts. In conclusion, enhanced expression of the UPS colocalized with OMM in cardiomyocytes may be involved in the pathophysiology of DCM hearts.